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Description 



uTJ . h 7 T T tSS * n8W,y idSnUfied P 0, y nu eleotides, polypeptides encoded by such polynucleotides the 

* Z ^SSTISSS "S P ?r Pti,leS ' 88 WB " 98 thB pr ° dUCti0n 0f such P<"yn~des P and po^des 
Z^T? ?? m P ° lypept,de of pres9nt ""»ntton Is a human 7-transmembrane receptor which has been 

orToZHTZ7lT m T e 'r* 0 " *™^ here, ' nafter referr9d 10 38 " G - Protsl " c'emoSne 
mnni? ' ^ 0 " a ' S ° IB,alW t0 inhbitin 9 the action ° f •«* polypeptides 

Eio^ 

c.'i; nd nh k ? 6: 7 83 ' 787 0 988)) - G - Pr0t8in8 themse,ves ' ^or proteins, e.g., phosphorate C deny - 

Irf?JL examp .' 9 ' ° ne form of slanal transduction, the effect of hormone binding Is activation of an enzvme 

GT Tn^rlT T EnZyme aCtiVati0n by h0m, ° nSS 18 dep9 " d8nt °" the P™«ne?* L nuc e^de 

GTP and GTP also influences hormone binding. A G-protein connects the hormone receptors to adenylate S 
G-protein was shown to exchange GTP for bound GDP when activated by hormone receptors. The Sp«™ 

fron, „^ 7 , « ™ US> the G -P rotein ^rves a dual role, as an intermediate that relays the sianal 

from receptor to effector, and as a clock that controls the duration of the signal 9 

I™ m ernbrane Protein gene superfamily of G-protein coupled receptors has been characterized as havina 

by extracellular or cytoplasms loops. G-protein coupled receptors include a wide range of biologically active recentors 
such as hormone, viral, growth factor and neuroreceptors o'oiogeaiiy active receptors, 

^LV^ 2 7X^n7lZ haVe T Ct T CteriZed 35 includin 9 *~ seven conserved hydrophobic 
ZT,: ab ° Ut 20 030 1" 1 " 10 aclds ' conn ectlng at least eight divergent hydrophilic loops. The G-protefc, family of 
coupled receptors includes dopamine receptors which bind to neuroleptic drugs used for treating psych oUc an^neu 
rologica. d IS orders. Other exampies of members of this famHy inciude calcitonin, «JL£?S^l££ ade-' 

naTd«e~o niC ' aC T h0 ' in9 ' Ser ° t0nin " hiStamine " thr ° mbin " kinin ' '° llic,e ^timuiafng hormone, ops ns^ndotJe- 
nnn« T 9en6 ' 1 reCept0r and rnod °P si "s. odorant, cytomegalovirus receptors, etc 

L™L^T' CO y°t reCePt ° rS b8 intraoe,lular, y cou Pled by heterotrimeric G-proteins to various intracellular 
enzymes, .on channels and transporters (see, Johnson mtaL. Endoc. Rev., 10:317-331 (1989)) Different G orotefn 

iS^?S2Sa2~ Pr ° teln ""^ reCePt ° rS - G - Prot8in C0UP ' ed reCept ° ra " f ° Und ~ us 
Sno^" 101 "" 6 ?' a '?° r9ferrSd t0 38 intercrine ^oWrtes. are a subfamily of structurally and functionally related 

a^d level' a^ar.T " f ™J?°, M ^ ""^ Ch9m0kineS exhibit 20% t0 75 % "°mology at the amS 
™ am pn? nf r f aracten2ed "V four conserved cysteine residues that form two disulfide bonds Based on the 
fn Te Th «lT e T h hV °, Cysteine residues ' <*eniokines have been classified into two subfamilies, alpha and be* 
C "ibSnt I SS^ si?' T rt" 63 SSParated bV 008 amino 3Cid a " d hence are referred * « * -C 5-' 

wSltS!^ ^° CySteineS ar9 in a " adiaCent P ° Sition and are ' therefore ' referred to " - 
r^OB, th ' ! ' fferent members of th's 'arnily have been identified in humans. 

min»?. ^ , ^ rcnne l °y tok " les exhibita wide variety of functions. Ahallmarkfeatureistheirabilitytoelicitchemotactic 
Z es Zl tyP6S ' includin 3monocytes. neutrophil. Tiymphocytes. basophils and f^^^^ 

J^^f \ fe aSS ' , y sosomal enzvme and "eukotriene release, increased adherence of target 

immune cells to endothehal ceils, enhanced binding of complement proteins, induced expression of granutocyte ad 

mP1)t n r W " eXh ' b,t ° th8r aCt ' VitieS - For examp,e ' macrophage inflammatory protein 1 
do hi, i, f t0 suppress hematopoietic stem cell proliferation, platelet factor-4 (PF-4) is a potent inh^itor of en- 

S3^T' terieUkin " 8 ( "- 8) Pr ° m0teS Pr0HferatiOn ° f """hoc*- and GRO j. an iocn^SS. flctor 
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tSngslTein 3 "' ^ °' Pr<iSent * apparent to those stalled in the art from the 

« ^ JIKTssa*; kse of embodiments of the invent,on and are not meant to the -p- 

ir e )lh!c?en=otTLT/ m n f P6Ct ? P, reSem inVent, '° n ' ther9 is provided a " iso,ated ™='*><= acid (polynucle- 
2 or for hP ™? po,vpe ^ de havin 9 *° Educed amino acid sequence of Figure 1 (SEQ ID NO- 

2) or for the mature polypeptide encoded by the cDNA of the clone deposited as ATCC Deposfr No 97^83 Patent 

*o foZT 7; V U 7 erSity B ° UleVard ' ManaSSaS - VA 201 10-2209 - on June 1. 1995 " ^ 
^l^J^^^^ inVe ", ti0 " WaS diS0OVered in a cDNA libra -V Tom human monocytes, it Is 

ZTlZtn » JT -w ° proteln ^ ou P' ed receptor family. It contains an open reading frame encoding a protein of 

^r^T^'TSlZ 5S3T 01 """^ 10 ■ ""™" MCP -' 

» EH? ^'f """"^""l" « »• pre.eni In.ention n»y be In .h. torn ol RNA or in Be lorn, of DNA which DNA 
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£2? C Th!' T° de , S m ! Sam9 matUr9 P oly P e P tide « fa DNA of Figure 1 (SEQ ID IMO:1) or the deposited cDNA 
Sded bvlhe dlTf H°n^ WhlCh 6nC0deS f ° r 1,16 matUre 0°^** of R 9 ure 1 « for the mature polypeptide 

he cTd^tn POlyP t Pt, t f 3nd additi0nal C0din 9 •«>""«. such as a transmembrane fTM) or intra-cellufj domain 
ucha^ 

f00291 Thl f h T ° ? 9 88 « uanc9 5 and/or 3 ' * <"* coding sequence forthe mature polypeptide. 
[0029] Thus, the term polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes onlv 

sequent" 6 " 06 ^ P °' yPePtid6 " 33 ' po,y - cl9 °« d9 -** addit '° na ' ^XToZZ 

on ! ? denvat,ves of tne Polypeptide having the deduced amino acid sequence of Figure 1 or the 

™™ ^ lh ° P o| y nuc,eot,de or a non-naturally occurring variant of the polynucleotide 9 
fEL i Sfo InX ^ m T"" 0 " inC ' UCleS po| y nucleotides *™«"9 the same mature polypeptide as shown in 
ZZl h , " thS Same matUre P Q, VP e P t,de wooded by the cDNA of the deposited clone as wel"^ 

deletion LI ' ° r } h ° p0 ^ e W s encoded ■* cONA of the deposited clone. Such f nucleotide varianu 
deletion vanants, substitution variants and addition or insertion variants 

^v-^Tt?.^^n!. n ^!^ ,ed, P 0lynUC !! 0tide ™y hava acod '"9 which is a naturally occurring 

7 ^ ° 9 set ' uence shown « R 3"i-e 1 (SEQ ID NO:1) or of the coding sequence of the decosited 
TZ>? r, n i n th ° art ' a " a " e,IC VaHant " a " alternate fo,ln of a Polynucleotide sequence whl may hate a 

sssasss. or addmon of one or more nuc,eotides ' which does not substanti ^ a,ter 0,6 ^ o' t ne 

22?i, P°^ nu l f f otidesma y al «o encode for a soluble form of the G-protein chemokine receptor polypeptide 

the Ml Tn J f P °T ° f me POlyPeptide WhiCh h3S been c,eaved from tha ™ and IntracelluiardomS of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
ZTZZZl :l r f ° r PUrtfi ^° n ° f th9 P0lypeptide °' 1,16 P resent 'nvemion'The marker sequence may bfa 

P^XL^ 

[0035] The term "gene" means the segment of DNA involved in producing a polypeptide chain- it includes reoions 

tt£££Z£5. (,eader and trailer) 33 we " 33 ssrsz 

\Sto teaZT f °\n* 1 ! "kT ^ ° f th9 Pr8S8nt inVenti ° n may be used 38 a W^on probe for a cDNA 
Sh'f , 901 ° DNA ' nd 10 iS0,atS otherc DNAs which have a high sequence similarity to the gene or 

mo^i ba l° 9 T h T Pr ° b ? ° f ™* 1/(56 Preferabiy haV9 at ,east 30 bases a " d ™V ""tain, for example 50 o 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript and a 

rnex™mp,: n o7a r lT ,hatC " 

An example of a screen compnses .solating the coding region of the gene by using the known DNA sequence to 
fne'ore^ 

rill!! Z , h " I™ " Sed t0 SCree " 3 Hbrary 0f hUman cDNA - 9 enomto or mRNA to determine whfch 
members of the library the probe hybridizes to. 

ouenrL?,! ' P 'T °" fUrther re ' ateS 10 PO'^^'^des which hybridize to the hereinabove-described se- 

quences rf. o« a nt!„ , ' T ^ " I*" 1 9 ° % ' ^ m ° re at l9ast 95% ,dentit y betW9e " ^ ~ 

the herll^L ?f L r T partlcu,ar| y relates t0 Polynucleotides which hybridize under stringent conditions to 
o/ cur nn r b ? h ^ ed po| y nucleotides - A* her «'n ^ed, the term "stringent conditions" means hybridization w II 
s h 1 8 18 31 ' eaSt 95% and P referab| V * 'east 97% Identity between the sequences The ^lyn U cleo«d"s 
eS 2ST„ ^ ^ 'r:" 1315070 deS ° ribed P^ nucle °« d - a preferred embodiment .n«^ol^?22 
^:t^^*^S^ n " ^ 35 ^ m3tUra P0lyP8PUde - d8d 5 - C0NAS of 

L°aTLh^T^?k th ^ P °^ nUCle0tide may h3V9 at l8aSt 20 bases ' P re,erab ^ 30 bases - and more preferably at 
nabove telTT h h f l ° 3 polynucleotid8 of the P rese "t Invention and which has an identity thereto, as here- 
TlZ f M , " f ° h may ° r may " 0t retain actlvity - For exam P ,e ' such Polynucleotides may-be employed as 

r as ,de of seq idno:i - for ^ 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identrty, preferably at least 
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tides encode! (by such polynucleofiies ^ haV9 at ,east 30 bases P^rably at ieast SO bases and to polypep- 
as convenience to those of skTTth^^ 

The sequence of the polvnJ^Z&cZZe nth f f °" 0131 a de P° sit is "nder35 U.S.C. §112 

polypeptides -u^mSlSSSSSS n^t^S^ST " W9 " 38 *"" ^ "** SeqUence * *° 
any description of sequences here! 
•o license is hereby granted. The |J1^^^7C^. ^ S^o21 ,l, • T - " 1 matena ' S ' " nd "° SUCh 
has the deduced amino acid sequence of Figure TfSEQ D NO * t JT* c * emok,ne rec W Polypeptide which 

1 orthatencoded 

« as such polypeptide, i e functions J a G nmtlil ^h J substantially the same biological function or activity 
receptor Jen though the TZZ^ZZcZ^l TS^JTS *** * > M "» *»" « ^ 
form of the receptor. An analog includes a^rolT^ii^S^^ T' SXample ' * SOlub,e 
produce an active mature polypeptide by cleavage of the proprotein portion to 

• ^^SS^^^^JS^^ 3 reC ° mbinant P °^ 8 - 3 peptide or a syn- 

dStedloNrmTbelCet IcCe 2 LToXT *, °' ^ 1 ^ ' D "** " ** e ™ ded » the 
non-conserved amino acid a ZLlZ r8S ' dUeS "* SUbSt,tUted Wtth 3 Conse,ved « 

idue may or may not be one e^X ^^coToZZT^ 22"* ^ *" tSS ' 

" includes a substituent group, or («,) one'ln ^J^^SSS^Z^^ ^ T 

compound to increase the half-life of the polypeptide (for JamT n^ll , , W,tn 3nother compound, such as a 
tional amino acids are fused to the ^turelo^amlZ ^ r polyeth * lene 9'y col >. ™ M one in which the addi- 
of the polypep.de is soluble Le noTn^^^^^^ "M "» » *** a fragment 

ir^vSSd SoSST" of 8,0 presant lnvention are preferab,y provided ln an boiated 

W^-^^j^^ s ^,sr e r seq ,D no:2 cin particuiar - 

» of SEQ ID NO:2 and more wetoaMv Vflo* til^ * f * (preferably a 70% Identity) to the polypeptide 

NO: 2 and stii. more P refe^b,y T^J^u^T'T^ * 90% t0 0,6 P°*PTO of SEQ ID 

2 and to portions of such polypeptMe wim S SS^S?^^ 'JO* * 019 P°'W e P« de ° f SEQ ID NO: 

and more preferably at least 50 amino acids P°'vP*Pt'de generally containing at least 30 amino acids 

[0047] Fragments or portions of the potJ£^£S£%^£ T"*™*? 3 Second Polypeptide, 
responding full-length polypeptide by dmi^^p* £. P T^ ^T™ may " e ^P 10 ^ ^ producing the cor- 
for producing the fuTlengTpEeXes "raament^ ^ nl ™ V b ° emp '° yed 35 intermediates 

- fo e 0 r vr~* of tha prasem invenson may 

individual coding segments (exons) intervening sequences (introns) between 

rTe^-ru^^ 
* animal is not isolated, butmeeJepinSSeorD^^r"^^* or P o| yP 9 P«de present in a living 
in thenatural system, is isolated. SuchS^ 
tides could be part of a compost, aTsS S a e" 

environment. 31 sucn vector or composition is not part of its natural 

tideof S EQ,DNO :2 andmo P e P efe^ 

of SEQ ID NO: 2 and s.ii, more preferably aHeS^ 

SEQ ID NO:2 and also include PorUons rtsu^ 
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r e n «^, COn . tai , nin9 at ' eaSt 30 amino acids and more Preferably at least 50 amino acids 
10051] A* kn °wn in the art-similarity"^^ 

ZS TZlT >n0 SUbStitUteS ° f 0n ° P °^ eptide ,0 m8 se « uence <* a second pCeT«de 
0052, Fragments or port.ons of the polypeptides of the present invention may be employed for producin a the cor 
. responds fu -length polypeptide by peptide synthesis; therefore, the fragments may be .^J^SlS 
for producng the full-length polypeptides. Fragments or portions of the polynucleotides of th presen SUS 
be used to synthesae full-length polynucleotides of the present Invention invention may 

whifhL^!n P ? S T inVemi0n a ' S0 r9lateS t0 V8Ct0rS Which '"cludepolynucleotides of thepresent Invention host cells 
«rSL7' neered Wlth VeCt ° rS ° f ^ *° Pr °' dUC « 0n ° f P « d « <>< «» 'nventiont 
[0054] Host cells are genetically engineered (transduced or transformed or transfected) with the vectors of this in 
vent.on wh.cn may be, for example, a cloning vector or an expression vector. The vector may be Z exmoLX the" 

meT 3 f; W ' 3 Vlral Pa ' tiC,9 • 3 Ph39e - 6tC - 1119 e "9 ineered *°* can be oimun^n^S^ 
med.a mooted as appropriate for activating promoters, selecting transforms or amplifying the oen™ ■ 2S T~n, 
inven ,on The culture conditions, such as temperature, pH andtoe like, are thoseTSsCfd 5h he hosS 
selected for expression, and will be apparent to the ordinarily skilled artisan • 

arhnil The P o| y" uc,eotides °' «"> Present invention may be employed for producing polypeptides by recombinant 
techn.ques. Thus, for example, the polynucleotide may be included in any one of a variety of expmssion^cTo s for 
express.ng a polypeptide. Such vectors include chromosomal, nonchromosomal and synthetic S^ul^ST! a 
denv atlves of s V40 . bacter(a| p(asmids . phgge DNA . bacu|ovjru v^^^^S^E; 

o fplasm.ds and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseuS^ Howler anv 
other vector may be used as long as it is repllcable and viable in the host pseuooraoies. However, any 

rWl appr0priate DNA S9C l uen ce rnay ^ inserted into the vector by a variety of procedures In general the 
DNA sequence ,s inserted Into an appropriate restriction endonuclease sitejs) by procedures known in me art Such 
an ^° therS are deemed t0 be within the scope <* ^lled in the a^ ^ 
aSLJ^r , VST* 819 expr9Ssion vector is operatively linked to an appropriate expression control se- 
tione iLTR Z% d ' reCt mRNA SymheSiS - ™P™»«"»»« examples of sue? .promoters there may be men- 
clTr d ; o sv ^0 P^moter, the EcolL lac ortro, the phage lambda P L promoter and other promotTr^ known to 
ZT n eXP . re : S '° n ° f f n8s in Photic or eukaryotic cells or their viruses The expression vJS^cS. a 

^^sz^^^ and a transc - tion — - ™& - - 

[0058] ■ 



EJlt ^fr 0 "' ^ 8Xpre f Sl0n vectors P referab| y ""tain one or more selectable marker genes to provide a 

2 ScT cTcIZ fVZf.T, f h ° St Ce " S SUCH 38 d W°**° reductase or neomycin resistance for 
f„Zy on 5. ce " culture . or sucn as tetracycline or ampicillin resistance in E. coli 

[° ra °"I r T „ e V6 f° r Naming appropriate DNA sequence as hereinlb^i described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to eS " he 

StrfnL AS repre f entative exam P' es ° f appropriate hosts, there may be mentioned: bacterial cells such as E coli 
^S^^B^^V^ Ce,ls ' such as t ce,.s such as Drosoohila and Spoof^i 

nSl d^lfd to ha * * ° S ° r ! 0WSS melanoma .- adenovirus; plant cells, etc. The selection of an appropriate 
rarail m I r SC ° Pe °' th ° Se Skilled the ar£ from tne teacni "9s herein. P 

?°VL ^ ! X ' 018 pr8S8nt ' nVentl0n 3,80 inc,udes recombinant constructs comprising one or more of the 

^Z^S^^l Sert6d ' 3 f ° Ward ° r r6VerSe ° rientati0 ' 1 ' a P referred as P«* o' this em- ■ 

bodiment, the construct further composes regulatory sequences, including, for example, a promoter operablv linked 

SSS^^Sr ■* S VeCt0fS 3nd Pr0m ° t8rS 3re *™ 10 th0S8 of Kft^KSS 
ZhT mn t W ' n9 VeCt0rS ar8 Pr0Vid8d ^ wav of exam Ple. Bacterial: pQE70 pQE60 pQE-9 fQia 

ptrcsya, p^223-3, pKK233-3, pDR540, pRITS Pharmacia). Eukaryotic: pWLNEO DSV2CAT DOG44 0XT1 n*r 
mnMi promoter is well within the level of ordinary skill in the art 

The "Lt l^cTLTl^f 8 P : eSen n inVenti ° n re,at8S ,0 h0St C8,ls Containin 9 *° above-described constructs. 
The host cell can be a h.gher eukaryot.c cell, such as a mammalian cell, or a lower eukaryotic cell, such as a yeasi 
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Cold S pr ,g Harbor, N.V., (1983), me dlsLure - iK^S2^ A ^S^ ,, " U * Ed *° n ' 
KLr anSCnP h ° ° NA 9nC ° din9 the P°'VP e P«^ of thepresem invention by highe'euka.votes is increased 
to 300 b. rLT ^ Se<,UenC9 int ° th ° V6Ct0n EnhanCere are ^"fl elements of D NA, uSStJSTj 

promoters can be derived from operons encoding glycolytic enzymes such as 3-phosphoglycerate Wnase f^rO a 
h P 3taS I' ° r hSat Sh0 ° k Pr ° teinS ' among 0there - The heterologous JLJS%%^?£^ 
of X»T " T T tra ? la8 ° r1 ,nitiati ° n 3011 te ™ lna «°n sequences, and preferably, a ieader sequence capS 
oaf™! 'T 13 ^ Pr ° tein int ° the P e "P ,asm « space or extracellular medium. OptionT the 

hosts for transformation include E. coil, Bacillus subtilis . Salmonella typhimuriu m and various soecies within tZnZ£ 
SSSlTT a " d Staphylococcus, ait hough other^may afco X ^T^^J^T 

He nJ^TteZ* °" ^limiting example, useful expression vectors for bacteria, use can comprS a se- 

SentsT; Z SSSS^^rr* avai,ab, r p,asmids comprisi "° ^ 

dKKPpt i c " 9 Y . pBR322 < ATCC 37017). Such commercial vectors include, for examole 

KS^tSE * ,' ne Chem,cals ' U PP sa,a - Sw «"«") and GEM1 (Promega Biotec, Madison. Wl USA) ^ese 
rao™ P.n , sec^ons are combined with an appropriate promoterand the structural sequence to be expressed 

^Ji^^T^H 3 SUitab ! 8 h ° St Stra ' n and Sr0Wth ° ,,h9 host strain to - appropriate ceTde'S' 

y appropnate means (e - g - temperature shift or chem,oal fnducL > and — -5 

SuTextSe^ * n ~ d * >*— " ~ - *» siting 

Eth^H 3 ' Ce " S e T ,0yed in expression ° f P roteins can be disrupted by any convenient method, including 

m^lli^l 0 " 8 mamnla,ian ceM culture s V stems can aiso be employed to express recombinant protein Examples of " 
2 3 T75 ( 98lTandZ r Tn e r inC,Ud ° th9 , COS - 7 ««• «* ™nk* "dney fibroblasts, described by Z^f 

toothy phSoce 9 .lZT n r SU ' fate °l ethan °' PreCipftati ° n - 3dd eX,raCti0n ' 3ni0n 0r ca «" 

rtrLL P hos P nocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography hv- 

T r Chr , 0mat °9 ra P h y and lecti " chromatography. Protein refolding steps can be use I as necessa j i com 

for a ssr 

[0075] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
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Jeril? vl«r d h °? r f UCed by recombinant techniques from a prokaryotic or eukaryotlc host (for example, by bac- 

pS^ltil P ' p0lypeptldes of * e P re «"t invention may be glycosylated or may be non-gfycosylated 

- ,n™f P !£f 3 Oftha,nventlonma y alsoino,ude ^ initial methionine amino acid residue. 

materials for^ifr^f 5 1" 5 * ^ lyp9ptides of the P rese "t invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease 

ESuJ? VT 1 ? Chemokine receptors of 0,8 P^ent invention may be employed in a process for screening for 
invenZ (a9 ° niStS) " aCtiVati0n < antag ° nists > ° f *° receptor polypeptide of the present 

' S f h 9eneral '. SUCh screeningprocedures involveproviding appropriate cells which express the receptor polypep- 

cou I oa H e ' m T 0n ° n SUrfa ° e there °'- Su ° h ce,ls inc,ude cells from rnammais, y^t, drosopwia or E 
IT * po * nuc eo0de encodin 9 tne scepter of the present invention is employed to transfect cells to 

t? a LL a T S H S h " P f Chem0kine reCSpt ° r The eXpreSSed receptor is contacted with a test confound 
to observe binding, stimulation or inhibition of a functional response npouna 

SI t UCh SCree , ni ' 19 P : 0C9dure involves uss of melanophores which are transacted to express the G- 

ZZec EX ^ - Sent inV9nt, ° n - SUCh 3 SCreen ' ng teChniqU& iS d8SCribed PCT ^° 92/0181 ° 

SISU^' e ^ Pl f;. SUCh 33537 maV " e emf " 0yed f0r screening for a c °mpound which inhibits activation of 
both^rl P ?^ eP / °? e PrSSent inV9nB0n by C ° ntaCtin9 the melanophore cells which encode the receptor wtt 
both the receptor l.gand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
f^°T ' S 3 P ° tentlal anta 9° nist '" receptor, i.e., inhibits activation of the receptor 
£2 .L^*""!! TV* emP '° yed f0f determinina - a impound which activates the receptor by contacting such 
rSeptor ° 0mP ° UndS " SCr8ened and ^e^ining whether such compound generates a signal, i.e., activates the 

T^L C £Zf S 7?J°J^T* S ' nClUde ,he US8 °' CBl,S whioh express 0,9 Q -P rotein chemokine receptor (for 
for ™ J f S ? C o S) 3 SyStem WhiCh meaSUreS extra ce<lular P H changes caused by receptor activation 
conS I I IT SC ' enCe ' VOlUme24S - pa 9 9s 181 " 29 6 (October 1989). For example compounds maybe 

contacted with a cell which expresses the receptor polypeptide of the present Invention and a second messenger 

z^:-s^Z££r or pH chan9es - may ba measured to determine whether the p — c ° mp ° un ° 

yUnUl , An0a l er T? SCreening tec hniq"e involves introducing RNA encoding the G-proteln chemokine receptor into 
?™„r iZ^ 3 trans,9mly 6XpreSS the receptor 7,16 rece P tor °°cytes may then be contacted with the receptor 
hgand and a compound to be screened, followed-by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

E An °*er screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
™n ph0Sph °" pase C or D - As representative examples of such cells, there may be mentioned endothelial cells 
Z°ltr S , , ', ^ 8mbryon,c kidnev ce"s. etc. The screening may be accomplished as hereinabove described b^ 
detecung act,v a t,on of the receptor or inhibition of activation of the receptor from the phosphatase second signal. 
[008S] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
,h e r rf "T ?TT iSt3 by det9rminin ° inhibition bi "*ng of labeled ligand to cells which have the receptor on 
SrsucSh! 

* f . ! ,leXpreSsesmerece P toronltssurfa ceandcontactingthecellwithacompoundinthe P resence 
tunTZ * 3 W " 9and ' Th * B9and Ca " b9 ,abeled ' e - 3 ' radioactivity. The amount of labeled ligand 

r e r„ d or i h T eP I ! meas " red . e-9.. by measuring radioactivity of the receptors. If the compound binds to the 

ZT1 T V 3 redUCti ° n ° f ' abeIed li9and WnlCn blnds to tne «*P«»«. tne "'"ding of labeled ligand to " 

tne receptor IS inntDiteu. 

EL™ a t b °^ m w aV an,agonize a G^te 1 " chemokine receptor of the present invention, or in some cases an 
oligopeptde which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
™l! h f Pr ° tein cnemokine re ceptors is prevented. Antibodies include anti-idiotypic antibodies which 
corZ f„„ ?" Sde 9rminants 9 enaral| y associated wfth the antigen-binding site of an antibody Potential antagonist 
2° * ° r ' nC, , Ude l Pr °J!' nS Wh ' Ch ar9close| y related to the ligand of the G-proteln chemokine receptors i.e. a 

I « 11 " 9 • ' Ch h3Ve ' 0St bi0 '° gical ,Un0tl0n and wnen bindin 9 to the G-protein chemokine receptor elicit 

no rssponss. 

[0087J An antisense construct prepared through the use of antlsense technology, may be used to control gene ex- 
pression through triple-helix formation or antisense DNA or RNA. both of which methods are based on biding of a 
the ™! I * ^ " 7^ ^ ^ * ^ ^ °' the P°'yn-leotide sequence, which encodes !or 

in ,n fnl polypep ldes of the P resent invention, is used to design an antisense RNA oligonucleotide of from about 
10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the gene involved 
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in transcription (triple helix -see Lee et al., Nucl Acids Res s-3071 mo™ n 

and Den/an etal., Science 251- 13SO M«ii« ' ( 9); Coonev et al - Science . 241 -4S6 (198BV 

oklne receptor. The antisense RNA o. go luo^ZZlZT? T^T" "» ProdUCti0n ° f protein chem- 
molecu.es into G-protein c^pSr^^S^^T , W * a " d b '° Cl<S ,rans,ation of 

as Antisense .nhibitors of Gene Express o "cZ Pr^TZ p o ^ 56 ' 56 ° Weoxynucleotides 
^^^baMt^to^^^TL^ nw*' FL (1988)) - 7,18 ""gon^oti-des described 
of G-protein chemokine receptor ^ RNAorDNA ™y "e expressed « vm,to inhibit production 

S^SSS^^JS£ ^SSZ^SS ^°<:™^ * ■"—-*. » sucn 
-Jon^r^^^ 

from Inter^ng w*h membLe bound Z^T^ZeT^ 6 ^ ^ "* «- ^nd 

-XedTo^ 

mediated allergic reacfiL 12 7? 9 ^ chron,cand inflammation, histamine and IgE- 

arthritis. shocked h^oS"S£ Syndrome b ° n9 ^ ^ Si ' iC ° SiS ' Sarcoidosis - ™<™o5d 

cZle?^ 

Such a carrier include b* J Simit^ t ^ sa,ine bur^ H a ^ a,maCeUtiCa,ly aCC8ptab ' e Camer ° r 
^ thereof. The formulation should suTthe ^^SSSS^' ^ ^ C ° mbinattons 

" --tSn^^ « or more containers filied with one 

be a notice In the form prescribed by a governmental aaen« rTau Lttn^h Assoc,ated Wlth container(s) can 

or bio.ogical products, which notice reflecTs ^ 

Pharmaceuticai compositions are admlnis te ed in an aTunt wn£nT«» - '"^dermal (applicabie?) routes. The 
specific indicauon. In genera!, the pharmaceu^ ^comSns wHI be 2%^™" """" °' th * 

ug/kg body weight and in most cases they will be «SS T'"T n Z ^T' 0 ' at ' eaSt ab0Ut 10 
weight per day. In most cases, the dosage is from aboT i t^ t * * ^ 8 ^ body 

account the routes of administration, symptoms. ^EXSw^SX "°* **' ^ int ° 

also be em^nt^ a ^ n ^ - "hich are polypes, may 

referred to as "gene therapy." P ^ by ex P ress '°" °' such polypeptides in vivo, which is often 

«S Z^'SSZS Srr wrth 9 po,ynuc,aoKde (DNA or RNA > a 

methods are well-known in the la F<x^nt ~n 9 P T 3 Pat ' ent t0 be treated with the Polypeptide. Such 

polypeptide of the present invention w^^Z^^^T^ ^T* ° 0ntainin9 RNA enCodin 9 the 
the polypeptide in vivo. These and other methTds for en 3™ering cells in vivo and expression of 

method should be apparent to those sknLdt thl I , T 9 3 P olv P e P tld a °' «»» P^sent invention by such 
expression ^t^^^^^^ "° of tne P««« invention. For example, the 

toengine^^ 

^^^z^^^^r^ mentioned may ba ^ »* 

Harvey Sarcoma Virus, avian leukosta S 0^ Tn!!", , V " mS ' retroviruses su <* Sarcoma Virus, 

Myeloproliferative Sarcoma Vi™ s and ZE?*r V ' rUS ' hUma0 immunod ^ncy virus, adenovirus 
rived from Moloney Murine SemlL Zs ^ emb0diment " tna ret ^^l plasmid vector is de^ 

[009 9] The vectorincludes one ormore promoters. Su«ab,e promoters which may be emp.oyed include, but, 
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may be employed include, but are not limited to, adenovirus promoters, thymidine l2L^3S?^£5 

p 0 ^x^ 

D romir^^T h f iC acid f 9qU9nc9 encodirl 9 the polypeptide of the present invention is under the control of a suitable 
promoter. Su, able promoters wh.ch may be employed include, but are not limited to, adenoviral promoters such as 
the adenov.ral major late promoter; or heterologous promoters, such a*the cytomegaiovirus Promoter Z 

meter, heat shock promoters; the albumin promoter; the ApOAl promoter; human globin promoters; viral thymidine 

Sr^LTR ?' SUCh h ^ T HerPSS SimP ' eX thymidine WnaSe Pnm0tsr ' ret ™ iral Ondu^B S 
at mav Z ^IT d f SC TT' 0,6 P " aCtin Pr0mot9r; and human 9rowth h °™" 9 Promoters The promoter 
r« S^if^ 8thenatlve P romo t er wh,ch controls the genes encoding the polypeptides. 

Unill r f ° Viral P ,! aSr, l! d iS emP ' 0yed t0 tranSdU08 P ac ^Sing cell lines to form producer cell lines Ex- 

M^'n n ^ 2 ' VCRE> vCR,Pl GP+E ' 86 - GP+ envAm12. and DAN cell lines as described in Miller 

Human Gene Therapy , Vol. 1, pgs. 5-14 (1990). which is incorporated herein by reference in its entirety. The vector 

eTt oTraZ * ^^fr 9 Ce " S "* ^ known * e aft Such ™™ ^ "ut are Limited o 

electroporatoon, the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral plasmid vector may 
be encapsulated into a liposome, or coupled to a lipid, and then administered to a host * 

(JUL Inn t P h r ° dU ? er C9 t "i ine f n ! rateS ' nfeCti0US retroviral vector particles which include tn8 n"=teic acid sequence 

11TZ^Z°1 P TT- h rf' 3 ' V8Ct0r PaniC,eS th9 " may b9 em P' 0 * ed - t0 transduce ce's 
tMe euJa^L h The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the polypep- 

ol ce^f 7 t betransduced include . 0* are not limited to, embryonic stem cells. JLyJ^M 

^^SZXiSF"" 0 stem ce,ls ' hepatocytes ' fibroblasts ' myoblasts ' keraUnocytes - endo ™ 

E t( ,^ e PreS f nt '"I 8 "" 0 ." 3,80 Pr0VidSS 3 meth0d for dete ™ining whether a ligand not known to be capable of 
30 w h d h 9 Pr0t r chemok,na rece P tor can to such receptor which comprises contacting a mammalian cell 

G orot^n rh SSeS t a Pr ° ,e ' n ^j"" 0 "" 8 ™ e-pt0r With th * " 9and ""^conditions permitting bindfng of iigands to the 
tZZ Z 7 0k ; ne . r !° eptor ' detecti "3 the P res8nc « <* « «gand which binds to the recepto^and thereby determining 

™™l znZl2 ° 6 G TT n Ch6m0kine reCept0r ^ SyStemS ^^-"ove described for determining 
rn S Zf ^ a^gon'sts may also be employed for determining Iigands which bind to the receptor 

35 cf Z „,«'!h Venti ° n alS ° P . r0Vid6S 3 meth ° d °' deteCtlnS ax P ression ° f a G-protein chemokine receptor polypeptide 
of the present invention on the surface of a cell by detecting the presence of mRNA coding for the receptor which 
compnses obta.nmg total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid probe com- 
EETthV 1 T° leCU ! 3 °' 91 ,eaSt 1 ° nuc,eotide3 ca P abte °' specifically hybridizing with a sequence included 

^ of mRMA n n f 3 T. ? aC ' d m ° leCU,e 8nC0ding the receptor under hybridizing conditions, detecting the pres- 
to rZT« m ™ Ahybndl2edtotheprob9 ' an ^^ 

if \nt l«l Pr8Sen ( ! ' nV ^ ti0n a ' S ,° Pr0Vid8S 3 meth0d f0r identif y in 9 'eceptors related to the receptor polypeptides 
i^ZTi.r nBOn - 8 re,ated reCept ° rS may bS ,demified by homo, °9y to a G " protien chemokine receptor 
Netted nature! orS ^■'"r 8 "^"' by !° w s ^ n S 8 ^ «=ross hybridization, orby identifying receptors that interact with 
^h!l , °r synthetic Uganda and or ehct similar behaviors after genetic or pharmacological blockade of the 

chemokine receptor polypeptides of the present Invention. 
^ h° a 1 v°» 6 i . F ' a9ments ot the genes may be used as a hybridization probe for a cDNA library to isolate other genes which ^ 
o Z ^ S6qU f ?° e "Tr* ,0 mS " neS ° f 019 present invention - or w hioh have similar biological acth/ity. Probes 
Ihl II a f „ 2 ^ baS8S ' Pref6rably 3t l9aSt 30 baSeS and most P re,erab| y at 'east SO bases or more. The 

*° US f , 3 cDNAcl0ne "m»pon*g to a full length transcript and a genomic clone or clones 

'0 in Lxamn a If a ^7 ^ ;T! P^sent invention including regulatory and promoter regions, exons and introns. 
to7v n rf « a n ,T COmpr,ses ,solatin 9 the codi "3 re 9'°n of the gene by using the known DNA sequence 

IZToi nl^ ir r ° pr ° b9 H Labe,ed °«9on«=leo,ldes having a sequence complementary to that of the 

whbh mll^nfTh Z Z afe '° SCree " 3 "' brary ° f hUman CDNA ' 9 enornlc DNA or to determine 

wnich members of the library the probe hybridizes to. 

5 Ixl™, e m lnVeMi0 ? alS ° Conternplates the use °' the Senes of the present invention as a diagnostic, for 

ouPncJ!;^ h SeaS6S reSUlt fr ° m inherted defeCtiVS 9enes ' These 9 9nes can be det ected by comparing the se- 

rhabno^r?, r eg rr: mth /^ 

.m 1? i P 3 3 d ' ti0n ' °" e Ca " inS9rt mutant receptor " n9S into a suitab ' e vector for expression 

m afunctional assay system (e.g.. colorlmetric assay, expression on MacConkey plates, complementation experime ts 
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I ™??" » T T? ™ HEK2M " «"« ™»» » verity =r totality mutations 0„c -m^r 

S^ll 1 H T 3C I, d it '° n ' d ' SeaSeS 3re 3 reSUlt ° f ' ° r are chara <*erized by changes in gene expression which can be 
SSf C , ? 9eS ln mRNA - Altemativ ^. *• genes of the present invention can be Jse "J are erence to 
dentify individuals expressing a decrease of functions associated with receptors of this type 

a lrZ.n ^ "T^ '"^"^ ala0 ra,XeS t0 3 dia 9 n °*fc assay for detecting altered levels of soluble forms of the 
Q-proo. chemokine receptor poiypeptides of the present invention in various tLues. Assays used to deSeve s o^ 

adioimrnrf " P ° lypeptideS '". 3 sample derived f ™ a *ost -» w*l *nown to those ofrtlTtSSSSdIS* 
0? P, 1<? T ' C ° mP 1 7- bindi "9 assavs '' West *™ "lot analysis and preferabiy as ELISA assay. 

~lLn^ , , «say mrtially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypaptrdes. preferably a monoclonal antibody. In addition a reporter antibody is prepared a^lnst thTmon 

e°™TL°rfe^ 

example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid suooort 
by'inc^ 

in ZhII h a non-specfic protein such as bovine serum albumin. Next, the monoclonal antibody Is incubated 
o he ncLr 9 W w 1 T tr ! emonoclonal antib ° d '<* attach to any G-protein chemokine receptor proVe ns attS 
Ll?r e , Unb ° Und monoclonal a "«°°dy Is washed out with buffer. The reporter antiboo? S2 to 

boundtfoTen^ 

!™ ? 1 . ^ reCSpt0r pr0te ' ns - Unattac "ed reporter antibody Is then washed out Peroxidase sub- 
amount o G frJmtl h * ? "* ^ am ° Unt ° f °° ,0r deVe,0ped in a *™ ti " le ^ * * -easuZen of the 
aTandardcr 9 "^^ 

SplcLi?ta™r a S n°H IT:! inVenti ° n ^ alS ° Va,Uable ,0r chr °™*°™ identification. The sequence Is ... 

ft«^uS?2^^ m ^ T aparticular location ° n ind ^u a ' human chromosome. Moreover. ' 
In Zu.Z ! , -dent.fy.ng particular s.tes on the chromosome. Few chromosome marking reagents based 

Pino STchrr 

zi^irSsz rsr . me present invemion is an important ,irst * «<- - 

th 0 rc 5 DNA B cr m 'nm» lJenC ? S . Can » b ! ma , PPBd t0 chromosomes by Preparing PCR primers (preferably 15-25 bp) from 
the aenomic dnJ ,1 ^'^'V' °° NA ' S USed ,0 rapid| y se,ect P rimers d ° not span more than one exon b 
^n^^^n^^^T^, r PmCa «° n Pr ° CeSS - Th6Se Primers are tne " ' sed PCR screelg of 
rprdirg'^e'tri^ containing the human genecV 

[01 16] PCR mappmg of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a oarticular chro- 
panel^ Sents fTIf " ^ *• SamB °"^»*««* P*U sub'ocalization ^ "J "SSStS, 
Sno s S^rjlViT P • '1 ch u romosomes or P° 01 ^ °f ' a rge genomic clones in an analogous manner. Other 
mapping strategies that can s.milariv be used to map to its chromosome Include In situ hybridization, prescreening wKh 
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labeled flow-sorted chromosomes and preselection by hybridization to construct chromosome specificcDNA libraries 

to D 2 irta L enC9 H ' f yb ?? ,Zafi ° n FISH) °' a °DNA clone to a metaphase chromosomal spread can be used 
to provide a prec.se chromosomal location in one step. This technique can be used with cONA as short as 50 or 60 

ga™ ^ZwtST- ~ V6rma " * HUma " Chram ° SOmeS: 3 Ma " Ual " B - c 

[01 18] Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 

on the chromosome can be correlated with genetic map data. Such data are found, for example, in V McKusick 

lit h nh9ntance in Man ( avai,ab,e m line trough ^hns Hopkins University WMch Medical Library). The rela^ 

tZohitt' 66 ' 1 9 T S T f eaSSS haVS b9en mapped t0 * e sam ' e 'h™osomal region are then identified 
through linkage analysis (coinheritarice of physically adjacent genes) 

^"J"*** ■h" " 6C ! SSa,y t0 detamiina the d^erences in the cDNA or genomic sequence between affected and 

uaf^in t Z ?f ■ > TT 0 !! ' S ° bSe,Ved in S ° me ° r a " °' the affected in °™^"t not in any normal Individ 
uals, then the mutation is likely to be the causative agent of the disease 

10120] With current resolution of physical mapping and genetic mapping techniques, a cDNA precisely localized to 

3 re9i0n aSS ° Ciated With *° disease <" uld be ™ <" ^t-een 50 and 500 potJ£^^££ 
(This assumes 1 megabase mapping resolution and one gene per 20 kb) 

[01 21] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 

an^eT T Un ° 9en f t0 Prod r 8 a ? tib0di6S *«*■ ™~ anttoodi « « be, for examp.e, po^na. or monodonal 
antibodies. The present invention also includes chimeric, single chain, and humanized antibodies as well as Fab 

nr^ S ' 7 the P rod " c ' of an Fab ^ssion library. Various procedures known in the art maybe used for the 
production of such antibodies and fragments. 

obTL ^H b ° di f eS ge " erated against me Polypeptides corresponding to a sequence of the present invention can be 
S a nonhu^^ P ° ,yP f pades into an animal or b V administering the poiypeptides to an animal, pref- 

erably a nonhuman. The antibody so obtained will then bind the polypeptides itself. In this manner, even a sequence 

rn?«f £ Ca " the " ba USGd t0 fe0,ate *• P 0| VPepticle from tissue expressing that polypeptide 
Snfnl Preparat ! 0n 0f "l 0 " 001 ^ ^'bodies, any technique which provides antibodies produced by continuous 

• «™ ? S ^ "I" 36 " 1 - EXamP ' eS ' nClUde me hybr,doma techn,aue < Koh,er and 1975. Nature. 256 

a> t nrt '*?rxJt n Z m ? teCnnlq " e ' tne human B - ce " hybridoma technique (Kozbor et al., 1 983, Immunology Today 4:72) 
bodi« t8Cn "', c ' ue j 0 P roduce human monoclonal antibodies (Cole, et al.. 1985. in Monoclonal Ant£ 
bodies and Cancer Therapy, Alan R. Liss. Inc.. pp. 77-96). 

[01 24] Techniques described for the production of single chain antibodies (U.S. Patent 4.946,778) can be adapted 
t P ^T K ai " an f odiss to immunogenic polypeptide products of this invention. Also, transgenic mice may 

« r„, eXpreSS numanlzed antibodies to immunogenic polypeptide products of this invention. 

St ^l P '.T nt ' nVenti0n Wi " be fUrthef desoribed Witn reference to the following examples; however, It is to be 
understood that the present invention is not limited to such examples. All parts or amounts, unless otherwise specified 
are oy weignt. ' 

fem!lil| l be°a d eYcribed Cilitate UnderStand,ng 0f the followino exa mples certain frequently occurring methods and/or 
*o [01 27] "Plasmids" are designated by a lower case p preceded and/or followed by capital letters and/or numbers The 
$ !j7? ln ar8 eitherco mmercially available, publicly available on an unrestricted basis, or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scnbed are known in the art and will be apparent to the ordinarily skilled artisan 

[0128] "Digestion" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain x- 

^nHm CeS , , A - ™ B Vari ° US reStriCti0n enZymes used here,n are commercially available and their reaction ' 
conditions, cefaclors and other requirements were used as would be known to the ordinarily skilled artisan For ana- 
lyttcal purposes, typically 1 u g of plasmid or DNA fragment is used with about 2 units of enzyme In about 20 ul of buffer 
^ h T P ? Se ° f iS0 ' atln9 ° NA ,ra 9 rnents ,or P |as mid construction, typically 5 to 50 ug of DNA are digested 
o 211 Al nZ T e in 3 far9er V ° ,Ume - ^Propr 1 ^ bu ^rs and substrate amounts forparticular restriction 

enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37'C are ordinarily used, but may vary 
m accordance wrth the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacryla- 
mide gel to isolate the desired fragment. 

h°J 2 n , S 'f e * eparatlon of the cleaved figments is performed using 8 percent polyacrylamide gel described by Goed- 
del, D. ef a/., Nucleic Acids Res., 8:4057 (1980). 

5 ™ ^Vh^ 9 ^' 6 ^ 3 " feferS t0 eiUler 3 Single StrandSd Polydeoxynucleotide or two complementary polydeoxy- 
Zl w n» f, randS ( Wh,ch ma * be chemical 'y synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus w II not ligate to another oligonucleotide without adding a phosphate with an ATP in the presence of a kinase A 
synthetic oligonucleotide will ligate to a fragment that has not been dephosphon/lated 
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talSnt^Sf^ * t 1 h9 , process ° f fomlin 9 P n <*Ph°di<*ter bonds between two double stranded nucleic acid 
fragments (Maniatis, T., et al., Id., p. 14 6). Unless otherwise provided, ligation may be accomplished using £own 

Sfra^ 

5 E2. /^SS^ST"^ ^ Perf0fmed 33 d6SCrib8d ^ ^ ° f Graham ' F ^ Va " 

Example 1 

10 Bacterial Expression and Purification of HDGNR1 0 

[0133] The DNA sequence encoding for HDGNR10, ATCC #_ Is initially amplified using PCR oligonucleotide primers 
corresponding to the 5' and sequences of the processed HDGNR10 protein (minus the signa. peKTequenceTand 
the vector sequences 3' to the HDGNR1 0 gene. Additional nucleotides corresponding to HDGNR! 0 ^ addedtS 
CAa'gtgtca^' 033 t raspectlv c ely Q The 5 ' ongonucleoflde primer has the sequence 5 CGGAATTCCT^CATG^SATTAT- 
^ f «f contamsan EcoRI restriction enzyme site followed by 1 8 nucleotides of HOGNR1 0 coding sequence 
r^[^^T Um0d tem,ina ' amin ° aC, ' d 0(the processed P rotein «*»• The 3" sequence 5' CGGAAGCT 
^elom^mn AC h AGATAT 3 ' C ° ntalnS compl ~'* to a Hindl.l site and is foTwed by^u^ 

otides o HDGNR1 0 coding sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
S^TT" r eCt0rp P E - 9 < Qia 9 en ' 92 *> Eton Avenue, Chatsworth, CA, 91311). pQE 9 eTodes antSic 

SZS^aE^tt "n rePliCat '° n <0ri)> a " ,PTG - re 9 u,atable P-oteroperTrfP/O), a ribosomTb 
mg srte (RBS), a 6-H.s tag and restnctlon enzyme sites. pQE-9 was then digested with EcoRI and Hindlll The amolified 

the RBS^ The ligation m.xture was then used to transform E. coli strain M15/rep 4 (Qiagen, Inc) by the procedure 
described In Sambrook, J. et al., Molecular Cloning: A Laio^ry Manual, Co.d Spring Labora^ £^ 
M15/rep4 contains multiple copies of the plasmid P REP4, which expresses the lacl repressor and aTso con^e I in 
amycm resrstance (Kan 0 . Transformants are identified by their ability to grow on LB plLs and^p iciHiSamS 
™ nie f ™~ se,ected - P,asm ' d DNA was isolated and confirmed by restricL analysifc one^ntaTng 
ml) and Kan (25 ug/ml) . The O/N culture is used to inoculate a large culture at a ratio of 1 :1 00 to 1 -250 The cells were 

thZdd a r Pt r T nSitV 600 ( °- D S00) °' betWee " °- 4 and °- 6 - IPTG ri«^op»«^tnJogBto^^i^ 
o incrf Lid „ M ™",°' 1 mM - ,PTG induces "V "bating the iacl repressor^earin^e P/O leidlng 
ThlTti ^ ? expressron. Cells were grown an extra 3 to 4 hours. Cells were then harvested by cenWucW 

wasp U s e fr r^ 

Kndinn hf ? by chromat °9 ra P h V °n a Nickel-Chelate column under conditions that allow for fight 

bmdmg by proteins contamrng the 6-His tag. Hochuli, E. et al., J. Chromatography 411:177-184 (1984) HDGNR10 
was -luted from the column in 6 moiar guanidine HCI pH 5.0 and for the purpose of renatuVaton 2 ^ ^molar 

incubation in this solution for 1 2 hours the protein was dialyzed to 1 0 mmolar sodium phosphate. 
Example 2 

Expression of Recombinant HDGNR1 0 in COS cells 

SWoL,? 8 f XP T S T ° f plasmid ' HDG NF"0 HA Is derived from a vector pcDNAI/Amp (Invitrogen) containing- 1) 

^Z^^^'^T^^^ 9Bne - 3> E ° 0,i reP ' iCati0n ° ri3in ' 4 > CMV P " foilowed by a 
fnd I t 9 ! t d P o| y aden y |ati °n site. A DNA fragment encoding the entire HDGNR10 precursor 

orotelnexnrLT 

protein expression is directed under the CMV promoter. The HA tag correspond to an epitope derived- from the influenza 

JeTn:' 9 98r c ^ 3 r7 a 6 7rT; viou f ly desc ? b j? 11 mson - H - Niman ' a »-»■««.. a ch *— * ■ « - * 

[01 35] The plasmid construction strategy is described as follows- 
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40 



45 



50 



55 



ouen~ faS t S , St ° P C ° d0n) - Th8ref0r8 ' 0,8 PCR P f0duct contains a Hindl " s * 9 HDGNR10 coding se- 
CjSEJni? 8 fUS6d i0 'T 6 ' 3 tranS,at, '° n terminati0n St0 " COd0n nextto me HAta 9- and « Xholrtto. 
and itaSTS T ? 9ment a0d 018 V8Ct0r ' P cDNAI/Am P. wero digested with Hindlll and Xhol restriction enzyme 

InS r!lr a tl y " ^ U J °" a ' ° A 92 ° 37) 1,16 t^™ 9 " "as p.ated on ampicftlin media plates 

and res stant colon.es were selected. Plasmid DNA was isolated from transforms and examined by restriction anal 

w^hth? 0 9 v PreSenC8 0fthe ^ fra9mentForex P re ^ io " °f *e recombinant HDGNR10, COS cellsweretransfected 
So^Lrl bV DEAE " DE)frRAN ™»^. (J- Sambrodk. E. Fritsch, T. Maniatis, Molecular Cloning A 

a o ,mm " n °P reci P itati0 " mrthod. (E. Hariow, D. Lane, Antibodies: A Laboratory Manual, Cold Spring 
Hart>or Laboratory Press, (1 988)). Cells were labelled for 8 hours with «s«y«Wn. two days post transfection 2 

S Z nr eCted andCe " S Wer9 ^ Wlth d6ter 9 ent < RIPA bUffer < 15 ° <™ NaCI, 1% NP-40, o7% SOS m2 

^ precipitated with a HA specific monoclonal ant.body. Proteins precipitated were analyzed on 1 5% SDS-PAGE gels. 

Example 3 

Cloning and expression o f HDGNR10 using the baculovlrus expression system 

' S!SL?' DNA sequence 9ncodin 9 0,9 ,u " l9 "9th HDGNR10 protein. ATCC # _, was amplified using PCR oligo- 
nucleotide primers corresponding to the 5' and 3' sequences of the gene- 

^,n 8 ,Ln The 5 ' Prim f r , haS the j S k e( ' uence S ' CGGGATCCCTCCATGGATTAT CAAGTGTCA 3" and contains a BamHI 
restncten enzyme site followed by 4 nucleotides resembling an efficient signal for the initiation of translation in eukary- 
ohcceHs (J. Mol ao . 1987.196,947-950, Kozak, M.). and just behind the first 18 nucleotides of the HDGNm O gl™ 
(the initiation codon for translation Is "ATG"). a 

£l 3 f !Lh™ e3 ^ merha ^ 

th Smo d0nUC e f a3 ; BamHI and 18 nucf9 °« d9 s complementary to the 3' non-translated sequence of 

^ 9 » , mP ? d sequences were isolated <™ * 1% agarose gel using a commercially available 

ouritioH a i h !? I 01 '"^ La J0 " a - Ca - ) - The fra9ment was then di 9 9Sted with the endonuclease BamHI and 
punfied as descnbed above. This fragment is designated F2. 

[0140] The yectorpRGI (modification of pVL941 vector, discussed below) is used forthe expression of the HDGNR1 0 
protem using the baculovirus expression system (for review see: Summers. M.D. and Smith. G.E. 1 987. A manual of 
method_s forbaculovirus vector, and insect cell culture procedures. Texas Agricultural Experimental Station Bulletin 
No. 1 5ds). This expression vector contains the strong polyhedrin promoter of the Autographa californica nuclear D ol- 

tion r'oMr 8 < ACMNPV) ^7 d ^ thB reC ° 9niti0n Sit9S f ° r me reStrtet,0n 9 " d °™=<^ 9 BamHI. ThTpo£SK J- 
L lirr V,nJS <S ^ 40 J S USed f ° r effiCfem P^ an «v selection of recombinant viruses 

lol^nvf h f 9 ,T fr °™ E - co< > ls insert9d in tne same orientation as the polyhedrin promoter followed by the 

polyadenyladon signal of the polyhedrin gene. The poh/hedrin sequences are flanked at both sides by viral sequences 
r„ ih h m n • ho T IO D 90US recombination of co-transfected wild-type viral DNA. Many other baculovirus vectors 
170:31 39) " " PAC373 ' ^ a " d SUmm8rS ' M D ' W0,0g * 

ihl 41 l f Th8 u aSmid W3S d ' 9eSted With the restriction enzvme Bam HI and then dephosphorylated using calf intestinal 

t« If S 2 P T SS kn ° Wn in th9 ^ 1,19 DNA W3S then feolated fnm a 1 % a 9^ose gel as described above. 
This vector DNA is designated V2. 

[01 42] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA ligase. E.coli HB101 cells were " 

h!ll r r T 9d and bacteria id9ntifi9d that contained the plasmid (pBacHDGNRIO) with the HDGNR10 gene using 

6 ,^ The se< ' uence of 019 cloned fragment was confirmed by DNA sequencing 

t V ■ ^o° f th , e ? lasmid PBacHDGNRIO were co-transfected with 1.0 ng of a commercially available linearized 

al P^c' N« TT, M ZTT Vin13 DNA "' Pharmi "9 en ' Sa " D'-ao. CA.) using the iipofection method (Feigner e 
al. Proc. Natl. Acad. Sci. USA, 84:7413-7417 (1987)) 

SZ e r 1 D ^tfin^' OGO lf n TM , Vi ? JS DNA , a " d 5 ^ 9 ° f the P,aSmid P Bac HDGNR10 were mixed in a sterile well of a 
mic o iter plate containing 50 ul of serum free Grace's medium (Life Technologies Inc.. Gaithersburg. MD). Afterwards 

Tn?n ^,T n , P t" S Z 1 a ° e ' S m6diUm Wefe add9d ' mixed and incubat9d ,or 15 mi ""tes « room temperature. 
Then- the transfection mixture was added drop wise to the Sf9 insect cells (ATCC CRL 1 711 ) seeded in a 35 mm tissue 

lo uZ P ^ T 1 m ' I' 306 ' mediUm W ' th0Ut SSrUm - The P ' ate was rocked back and forth 10 mix th9 n^vvly added 
Z n ?' ^ ? ^ inoubatedfor5 hours at 27'C. AfterS hours the transfection solution was removed from 
ST' and . 1 m ' of Grace " s ,nsect medium supplemented with 10% fetal carf serum was added. The plate was put 
back into an incubator and cultivation continued at 27°C for four days. 
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and Smrth (supra). As a modification an agarose gel with "Blue Gal" (Life Technologies Inc., Gaithersbura) was used 
which a lows an easy isolation of blue stained plaques. (A detailed description of a plaque ^SS^lS 
jn the users gu,de for msect cel. culture and baculovirology distributed by Life Technologies ln,.VaLX pa ge 

theXtfan^^^ 

tube ?L^S ^ T C ° T f ni " 9 9,8 recombinant then suspended in an Eppendorf 

taWna T*Zl„lt?l T The ^ Was removed b ^ a "rfef centrifugation and the supernatant con 

taming the recombinant baculov,ruses was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were hawested and then stored at 4"C 

[0147] Sf9 cells weregrown in Grace's medium supplemented with 1 0% heat-inactivated F3S. Thecells were infected 
wrth the recombinant baculovirus V-EDGNR10 at a multiplicity of infection (MOI) of 2. Six hours I^S^I u t2! 

ZTZlT^tsT S l 9 °° " m8d ' Um minUS methfonine and if TeohnotogTe nc LTenlb U r 

42 hour. laterS uC, of 3s S .methion.neand 5 uCi 3*3 cysteine (Amersham) were added. The celte were 

ZZSSSF y were ha,vested by cenwugation and * e ,abe,led proteins vfeualized b ° ssssss 



Example 4 

Expression via Gene Therapy 



and^L^ f ,? o° m 3 SUbJeCt 57 sWn biopsy - ne "" utth B « S sue is placed in tissue-culture medium 

and separated into small pieces. SmaJI chunks of the tissue are placed on a wet surface of a tissue culture flas? 
approximately ten pieces are placed in each flask. The flask is turned upside down, closed HghT and SZ Sm' 

to he bottom of the flask and fresh media (e.g., Ham's F1 2 media, wfch 1 0% FBS, penicillin and str ap tonwci™ d e d 
ThKisthemncubateda^ 

^^^^^T' 0 ~"» h * 9 — °< — -rge. Tn'e monoid 

murinl aa PMV ' 7 (KirSChm ! i8r ' PT et al ' DNA - 7:21 9 "25 (1988) flanked by the long terminal repeats of the Moloney 
ZTJ^ V lZT^ io ^T ^ EC0RI Hindl " ^ subse "-<«.y treated with calf intestina. phosphatase 
i ne linear vector is fractionated on agarose gel and purified, using glass beads 

to he 5' a ^nHr COdin9 3 P ° ,ypeptide of the P re3ent invention is amplified using PGR primers which correspond 
to the 5 and 3 end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindm 

Sded rlZ nt 'l S ° f M0 '° n ^ mUrine SarC ° ma V ' rUS Bnear backbone and EcoRI mTh^I^Z 
tor 'lZV^J; , preSS T°l T t "8«~- Tha ^^ulting mixture is maintained under conditions appropriate 
aqa ^ntain k Tl 'T " 9at, ° n * " Sed t0 transf0rm bactaria HB1 01 ' wnich ™ then piated onto 

f015li Xl^T* P ^° Se °' C ° nflmiing that the vector had tne 9 ene of 'nterest property inserted 

hi" J^-i *ft tr ° P,C PA31 7 ° f GP+am12 Packaging cells are grown in tissue culture to confluent d^sitvTn Dul- 
™ fa , Ea9leS M9dl ' Um (0MEM) With 10% ca,f sarum (CS). Pe™»in and streptoZ in Te MSV vector 

con aining the gene ,s then added to the media and the packaging cells are transduced wit Sector Fh TpacSa 
celfcnow produce infectious viral particles containing the gene (the packaging cells are now JSZ [o L'pSce'r 

cm 5L of clZ'ntl^uf t0 ?° !^ nSduced P r °ducer cells, and subsequently, the media Is harvested from a 10 
mm;™ n, °° ntluent P rodu °er cells. The spent media, containing the infectious viral particles is filtered throuah a ' 
f?om P n u h rto f| renl 7 edeta ^ producer ceils snd^ n ^^ V .^u,l^m^c^.S^l^ 
ZIh a . ? n ? lat ! °' ' ibr0b,aStS and « ulck * replaced witn ™«a from the producer e el TO s medTS 
removed and replaced with fresh media. If the titer of virus is high, then virtual^ all fibroblasts will be InSed an^ no 

ssTn^sr titer is ve,y l0Wi then il fe necessary to use a retravirai vector that has a 2f ^ 

incel cltodTxtm^ fibr0blasts ar8 r ! nen in i eote d into the host, either alone or after having been grown to conflu- 

nd l r9 ,re e Zi n ^esc O !; 0nS f * " 1 *' Pr6SBnt ' nVemi ° n m P ° SSib,e in U ° ht °' ,he above 

described appended claims, the invention may be practiced otherwise than as particularly 
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SEQUENCE LISTING 

C1J GENERAL INFORMATION: 

U) APPLICANT: Li, ET AL . 

(ii) TITLE OF INVENTION: Euman j3-Frocein Chetnofcine 

Rscepcor « 

(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE : CAR3LLA, BYRNE, BAIN, GIL7ILLAN 

/cn c — v ^ • CECCHI , STEWART & CLSTEIN 

(3) STREET: S BECKER FARM ROAD 

(C) CITY: ROS ELAND 

(D) STATE: NEW JERSSY s 

(E) COUNTRY: USA 

( FJ ZIP: 07053 

(v) COMPUTER READA3LE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER : IBM PS/2 

<C) OPERATING SYSTEM: MS-DOS 
CD) SOFTWARS; WORD PERF3CT 5.1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: concurrently 

(C) CLASSIFICATION: 

(vii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: FERRARO. GREGORY * D 

(3) REGISTRATION NUMBER: 35 134 

(C) REFERENCE /DOCKET NUMBER : * ~3 2 5800 - 

(viii) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 

(B) 'TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASH PAIRS 

(B) TYPE: NUCLEIC ACI£ 

(C) STRANDSDNESS : "SINGLE 
CD) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDNA 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 ; 

GTGAGATGCrr GCTTTCATGA ATTCCCCCAA CAAGAGCCVA GCTCTCCArC TAGTGGACAG 
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339 
39? 



GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAAGAGAG 120 

7TAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATCTAT AAAACACTTT 18 0 

GCATTCATGG AGGGCAACTA AATACATTC7 AGGACTTTAT AAAAGATCAC TTnTATTTA 240 

TGCACAGGGT GGAACAAG ATC- GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 231 
Met A3? Tyr Gin Vai Ser Ser Pro lie Tyr As? 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA'ATC AAT GTG AAG CAA 
lie Asa Tyr Tyr Thr Sar GIu Pro Cys Pro Lys lie Asa Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TT7 
IXe Aia Aia Arg Leu Leu Pro Pro Leu Tyr Ser Leu* Val Phe lie Phe 

ggt ttt gtg ggc aac atg ctg gtc atc ere atc ctg ata aac tgc caa 435 

Gly Phe Val Gly Asa Met Leu Vai lie L eu lie Leu lie Asa Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG C^C AAC CTG GCC ATC TC 431 
Arg Leu Giu Ser Mec Thr Asp He Tyr Leu i£u Asa LeZ Ala Ue Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC S31 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GG3 C^C S79 
Ala Gla Trp Asp Phe Gly Asa Thr Mec Cys Leu Leu Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CG ACA g 5 -T 
Phe He Gly Phe Ptie Ser Gly He Phe p & e lie lie Gin Leu Su tS 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GC S75 
lie Asp Arg Tyr Leu Ala IU Val H^s Ala Vai Phe iH £eu Lys A^a* 

J?5 ±5f S T 5 ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Vai Vai Thr Ser ..Val lie Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 77, 
Ala Val Phe Ala Ser Leu Pro Gly in li a Phe Thr Arg IZr gT* J£ 71 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT 319 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro tyr Ser GlS Tyr 

H C 1*° *** TTC W ACA ~ W ATA GTC ATC TTG GGG CTG 3S7 

Gin Phe Trp Lys Asa Phe Gin Thr Leu Lys „e Vai iie Leu Gly Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Vai Men Vai lie Cys Tyr Ser Giy lie Leu Lys 

£53 F 72 P 3 A? 7 ^ t* 7 ^ ^ AGO CAC AGG GCT GTG AGG 3-6Z 

Thr Leu Leu Arg Cys Arg Asa Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GCT TAT TTT CTC TTC TGG GCT CCC TAC 
Leu He Phe Tar He Mec lie Val Tyr Phe Leu Phe Tr? Ala Pro Tyr* 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 10S9 
Asa He Val Leu Leu Leu Asa Tar Pne Gin Giu Phe Phe Giy Leu Asa 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 
Asa Cys Ser Ser Ser Asa Arg Leu Asp Gin Aia Mec Gla Val Thr Glu 



1011 



1107 



ACT 



F 1 " 1 * ^ ATG ACG CAC TGC TGC A " rC CCC ATC ATC TAV GCC TTT 11 55 

ihr Leu Giy Mec Thr His Cys Cys lie Asa fro lie lie Tyr Aia Phe 



55 
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GTC GGG GAG AAG TTC AGA AAC TAC CTC TTA GTC TTC TTC CAA AAG car i ,n, 
Val Gly GIu Lys Phe Arg Asa Tyr Leu Leu Val Phe Phe Gin Lys £s ' 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC CAG CAA GAG GCT 125! 
Lie Ala Lys Arg Phe Qys Lys Cys Cys Ser lie Phe Gin Gin Glu Ala 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG GAG CAG GAA '239 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu 

lit IS SS £y ™ TGACACGGAC ^^^C TGGTGACCCA GTCAGAGTTG 1354 
TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTtT 14l 4 

(2) INFORMATION FOR S3Q ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS 
(A) LENGTH: AMINO ACIDS 
(3) TYPE; AMINO ACID 'I 
( C} STRAND EDNESS : 

(DJ TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN ' 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp He Asn Tyr Tyr 
Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin He Ala Ala 
Arg Leu Leu Pro Pro Leu Tyr Ser _Leu Val Phe He Phe Gly Phe* 
Val Gly Asn Met Leu Val He Leu He LeJ He Asn Cys Gin Ar| 
Leu Glu Ser Met Thx As? He Tyr Leu Leu Asn Leu Ala He Ser 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala 

80 g ^ 

Ala Ala Gin Tip Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Glv : 

^ • 95 1Q ° ios 

Leu Tyr Phe lie Gly Pne Phe Ser Gly lie Phe Phe He lie Gin 

110 115 . 

Leu Leu Thr lie Asp Arg Tyr Leu Ala He Val His Ala Vai -Phe 

125 130 13 g 

Ala Leu Lys Ala Arg Thr Val Thr "Phs Gly Val Val Thr Ser Val 



He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He lie 



140 • 143 

Ser 

153 is'o is? 

Phe Thr Arg Ser Gin Lys Glu Gly Leu His Tyr Thr cys Ser Ser 

His Phe Pro Tyr Ser Gin Tyr Gin Phe Trp Lys Asn Phe Gin Thr 

Leu Lys lie Val He Le-. Gly Leu Vai Leu Pro Leu Leu Val Men 
220 205 210 
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val 


He 


Cys 


Tyr 


Ser Gly 
215 


He 


Asn 


Glu 


Lys 


Lys 


Arg Kis 
230 


Arg 


Mec 


lie 


Val 


Tyr 


Phe Leu 


Phe 








245 




Leu 


Leu 


Asn 


Thr 


Phe Gin 


Glu 


Ser 


Ser 


Asn 


Arg 


Leu Asp 

"5 *7 5 


Gin 


Gly 


Met 


Thr 


His 


Cys Cys 
290 


He 


Gly 


Glu 


Lys 


Phe 


Arg Asn 


Tyr 










305 


He 


Ala 


Lys 


Arg 


Phe Cys 
320 


Lys 


Ala 


Pro 


Glu 


Arg 


Ala Ser 
335 


Ser 


Gin 


Glu 


He 


Ser 


Val Gly 
350 


Leu 



Leu 


Lys 


Thr 


Leu 


Leu 


Arg 


Cvs 


Arg 


Ala 




220 










■*> ^ 3 


Val 


Arg 


Leu 


He 


Phe 


Thr 


Tlo 

liC 






235 










"3 d. fl 


Trp 


Ala 


Pro 


Art 


Asn 


He 


wax 


Leu 






250 








■"j e s 


Phe 


Phe 


Glv, 


T.ai i 


Asn 


Asn 


Cys 


Ser 


Ala 




265 








270 


Met 


Gin 


Val 


Thr 


Glu 


Thr 


Leu 






230 










285 


Asn 


Pro 


He 


He 


Tyr Ala 


Phe 


Val 


Leu 




295 










300 


Leu 


Val 


Phe 


Phe 


Gin 


Lys 


His 


Cys 




310 








315 


Cys 


Ser 


He 


Phe 


Gin 


Gin 


Glu 


Val 




325 










330 


Tyr Thr 


Arg 


Ser 


Thr 


Gly Glu 






340 










345 



Claims 



1 . A polypeptide comprising a member selected from the group consisting of: 

(a) a polypeptide as shown in SEQ ID NO: 2; 

(b) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit No. 
9/1 83; 

(c) a polypeptide which corresponds to the mature polypeptide of (a) or (b)- 

(d) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of any one 
of (a) to (c); ' 

(e) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (a) to (d)- 

(f) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (a) to' (e)- 

(g) a polypeptide which comprises a fragment of the polypeptide of any one of (a) to (f), said fragment being 
capable of binding a ligand of the human G-protein chemokine receptor 

(h) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (a) to (gV 

0) a polypeptide of any one of (a) to (h), wherein said polypeptide has G-protein chemokine receptor activity 
0) a polypeptide of any one of (a) to (h), wherein said polypeptide is capable of binding a ligand of the G- 
p rote in chemokine receptor; 

(JO a polypeptide of any one of (a) to Q), wherein said polypeptide does not include a N-terminal methionine- and 
(I) a polypeptide of any one of (a) to (j), wherein said polypeptide includes a N-termina! methionine. 

2. The polypeptide of claim 1 , wherein said polypeptide Is fused to a heterologous polypeptide. 

3. The polypeptide of claim 1 or 2, wherein said polypeptide is chemically synthesized. 

4. A method of producing a G-protein chemokine receptor polypeptide comprising culturing a host cell comprising a 
polynucleotide comprising a nucleic acid selected from the group consisting of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the G-protein 
chemokine receptor poylpeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR1 0 clone in ATCC Deposit No 971 83- 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone 
in ATCC Deposit No. 971 83; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one of 



19 



EP1 143 126 A2 

(a) to (d); 

^SS^^SS^S^ 900/0 or 95% identica ' 10 the encoded G - prote,n chemok,ne 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of fa) to fe>- 

(3 "ST 0 "~ l,nB - - — rSST.SiSSw^a, w on. or 

(O^nucl^ 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) to 
0 said fragment b 9 >ng capable of binding a Ifgand of the human G-protein chemoldne receptor 

l^Z^T* 31 ,6aSt 50 °° nti9U0US am,n ° ° f ^ G - Prate ' n of any 

jkless: is^^^xsr - encodes a p °* pepwe - — 

(n) me nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal methionine; 
(o, the nucleic acid of any one of (a) to (m>, wherein said nucleic acid encodes a N-terminal methionine; 
(X O t0 l (S a d h0StCe,, C ° mpriSin3 3 vect °' «»»Pn*ing a polynucleotide comprising a nucleic acid of any one of 
recovering the G-protein chemokine receptor polypeptide encoded by said nucleic acid. 
The method of claim 4, wherein said polynucleotide is fused to a heterologous polynucleotide. 
The method of claim 5, wherein said heterologous polynucleotide encodes a heterologous polypeptide. 
^TcotC^^^ 

source 0 ' 3 01 °" e ° f C ' a, ' mS 4 t0 7 - WhBrein S3id P°^~«W« «• associated with a regulatory 

The method of claim 8, wherein said regulatory sequence is a heterologous regulatory sequence. 

3 cTc«: f c%::: 0 i^7c7 9 - wherein said host oen is a prokaryotic eu ^° tic «»■ 
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